Introduction
============

Diabetes is a chronic disease resulting from the lack of production of insulin hormone by the pancreas or inability to use the produced insulin effectively, leading to disorders in carbohydrate, fat, and protein metabolism.[@b1-ndt-12-2573] Insulin hormone enables the cells to take in blood glucose and further convert it to energy. Inability to produce insulin or to use it effectively results in elevated blood glucose levels, which, in the long term, lead to damage of various tissues and organs in the body, and consequently, loss of their functions.[@b2-ndt-12-2573]

Type 1 diabetes mellitus (DM) corresponds to 10%--20% of the overall diabetes population. Pancreas beta cell destruction occurs depending on autoimmune events. Islet cell antibodies (ICA) and antibodies against glutamic acid decarboxylase (GAD) are positive at the rate of 85%. Type 2 DM is a complex metabolic disease characterized by a deterioration in pancreatic insulin secretion and/or insulin resistance in target tissues. Its prevalence in the overall diabetic patient population is between 80% and 90%. Type 2 DM develops in genetically vulnerable individuals and is also influenced by various environmental factors. Sex, age, and ethnic origin are among the important risk factors determining type 2 DM.[@b3-ndt-12-2573],[@b4-ndt-12-2573]

Diabetes develops in \~6--7 million people every year worldwide, and furthermore, almost half of the diabetics are not aware of their condition. The region with the highest diabetes prevalence of 9.2% is North America.[@b5-ndt-12-2573],[@b6-ndt-12-2573] According to the Turkish Diabetes Epidemiology Study conducted in Turkey in the years 1997 and 1998, diabetes prevalence was found to be 7.2%, and deteriorated glucose tolerance was found to be 6.7% in the age group of 20--80 years.[@b7-ndt-12-2573]

Diabetes is a disease that affects the whole life of the patient like other chronic physical diseases and might lead to social or psychological adaptation problems. Diabetes Mellitus is a condition with psychiatric and psychosocial aspects besides being a physical disease, and a diabetic patient faces a range of physical, social and sexual problems.[@b8-ndt-12-2573],[@b9-ndt-12-2573] It is often difficult for a diabetic patient to accept that he/she has a chronic disease and that he/she has to change his/her lifestyle.[@b10-ndt-12-2573]

Emotional stress indirectly disrupts the treatment and monitoring of diabetes and deteriorates adaptation. Nutrition, insulin intake, and adaptation to the rules concerning physical effects become difficult in a patient experiencing stress, denial, and anger. Free fatty acids, cortisone, and blood glucose levels increase even when the person experiences simplest psychosocial strain and mental conflict. When an organism is under stress, increased levels of glucagon, catecholamines, cortisone, and growth hormone lead to hyperglycemia and ketonemia. Stress is an important factor in the cases in which blood glucose cannot be regulated despite medical treatment. Therefore, many studies have been conducted in recent years on the levels of mental problems suffered by diabetic patients and the factors associated with mental problems.[@b11-ndt-12-2573]

Cortisol, which increases during stress, increases appetite in vulnerable individuals, resulting in the rise of blood glucose and blood pressure. Rise of blood pressure further increases the physiological stress of the individual.[@b13-ndt-12-2573]

Disorder of adaptation to diabetes, its complications, or its treatment method may develop in the form of anxiety, which is usually expressed as tediousness, worry, and boredom; anxiety is the disturbing feeling of concern and fear, which is a threat against life or is perceived as a threat. It is a mood experienced in the face of a possibility hazard from inner or outer world or any situation that is perceived and interpreted as dangerous by the individual.[@b14-ndt-12-2573],[@b15-ndt-12-2573] Anxiety is a universal, subjective, and observable experience. Therefore, the existence of anxiety can be predicted with the symptoms and observable behaviors. A person can experience different levels of anxiety: mild, moderate, or severe; moderate anxiety is useful in ensuring motivation.[@b16-ndt-12-2573] An individual with anxiety experiences a fear of uncertain future or feeling of concern accompanying the feeling of uncertainty and helplessness.

Blood glucose level directly affects the brain and mental functions, while emotional and mental changes affect the blood glucose levels.[@b17-ndt-12-2573] Stress and worry are important risk factors where blood glucose levels cannot be regulated despite undergoing medical treatment. Moreover, incidence of anxiety has been increasing in the patients in whom diabetes-dependent complication develops. As the complication develops, the quality of life of the patient decreases and barriers in the life increase, resulting in disability and increase of severity of the anxiety.[@b18-ndt-12-2573] Psychological and psychosocial evaluation should be made in such cases. Psychological interventions not only reduce emotional stress but may also decrease the symptoms associated with diabetes and improve prognosis. Therefore, patients are recommended to learn coping with stress through individual or group psychotherapies.[@b19-ndt-12-2573]

The main purpose in the control of diabetes is to prevent long-term complications associated with the disease and to enhance the quality of life. To achieve this, evaluation of the psychological elements during the course of treatment in diabetic patients will help in overcoming many of the problems more easily. We aimed to determine the relationship between the type 1 and type 2 diabetic patients and the anxiety.

Materials and methods
=====================

The study included 103 type 2 DM patients and 28 type 1 DM patients followed up at the Internal Diseases Polyclinic of Bingol State Hospital. The sample was constituted by patients who were followed up with the diagnosis of diabetes, who could communicate, and who volunteered to participate in the study. Exclusion criteria in the constitution of the study group were existence of physical disease or cognitive insufficiency at a level that hinders the completion of the questionnaires and currently undergoing treatment due to a psychiatric disease. No patients were excluded from the study for the aforementioned reasons. The study included a total of 131 diabetic patients. The study protocol was approved by the local Ethics Committee at the University of Bingol. The study was carried out in accordance with the principles of declaration of Helsinki, and written inform consent was obtained from all participants.

The questionnaire used in the study consisted of two parts. The first part of the questionnaire comprised a set of questions querying the sociodemographic characteristics and the second part comprised the Beck Anxiety Inventory (BAI).

Beck Anxiety Scale (BAS) is a self-evaluation scale developed by Beck et al and is used for the purpose of determining frequency of the anxiety symptoms experienced by the individuals. Turkish validity and reliability studies were conducted by Ulusoy et al. This scale contains a total of 21 questions.[@b20-ndt-12-2573]

High total score shows that anxiety level or severity is high. Anxiety levels of the patients can be interpreted according to the scores received from BAS: 0--17 points indicate low, 18--24 points indicate moderate, and 25 and higher points indicate the presence of severe anxiety.

The data were evaluated on the statistical package program. Mean values were given together with standard deviation and *P*\<0.05 was set as significance level. Frequency was utilized for illustration of the indicative data, and chi-square test and analysis of variance were conducted for the evaluation of statistical significance of other data.

Results
=======

The study included a total of 131 patients followed up at the Internal Diseases Polyclinic of Bingol State Hospital, 103 of whom were type 2 DM patients and 28 were type 1 DM patients. A total of 52.7% of the patients were male and 47.3% were female. It was found that the majority of the patients lived in the province center (63.4%), most of them were married (77.1%), almost half of them were illiterate (43.5%), 67.1% were earning an income less than Turkish Lira (TL) 2,000, and 35% had green card, whereas 3.8% had no social security ([Table 1](#t1-ndt-12-2573){ref-type="table"}). Moreover, 64.1% of the patients lived with their spouses and 58.8% did not smoke.

Information regarding diseases of the patients by sex is given in [Table 2](#t2-ndt-12-2573){ref-type="table"}. A total of 85% of male and 71% of female patients were type 2 DM patients. When examined for how long the patients have been diabetic, it was seen that 39.1% of the male and 40.3% of the female patients were within the first 3 years of the disease. A total of 45.0% of the male patients go for a medical checkup when they feel unwell and 42.0% go once a month, whereas 62.9% of the female patients go for a checkup when they feel unwell. More than half of the diabetic patients (male: 55.1% and female: 59.7%) suffer from other diseases, and mostly (male: 60.5% and female: 70.3%) cardiovascular diseases accompany diabetes. No statistically significant difference was found except for diabetes type distribution among the sexes (*P*\>0.05).

When the mean and standard deviation values of BAS scores of the patients in terms of different variables were evaluated, a significant difference was found in the mean and standard deviation values between the diabetes types in both male and female patients (*P*\<0.05). The fact that type 2 DM is more prevalent than type 1 DM among male and female patients may have also influenced the higher BAS scores in type 2 DM patients compared to type 1 DM patients among both male and female patients. Moreover, BAS score was found to be higher in patients who use drugs other than insulin among both male and female patients compared to the patients who do not use other drugs, and this difference was statistically significant (*P*\<0.05). Unlike female patients, the difference between duration of disease and BAS score was found to be statistically significant in male patients (*P*\<0.05). Accordingly, BAS score was significantly higher in male subjects who have been diabetic for 3--6 years when compared to the individuals who have been diabetic for less than 3 years. In female patients, unlike male patients, a significant difference was found between mean and standard deviation values of BAS scores with respect to the place of living, marital status, and educational status (*P*\<0.05). Accordingly, among those living in villages, BAS score was significantly higher in the widows than in others, and BAS score was significantly higher in the illiterate than in others ([Table 3](#t3-ndt-12-2573){ref-type="table"}).

Discussion
==========

A total of 52.7% of the patients were male and 47.3% were female. In the study conducted by Gulseren et al in patients with DM, of 180 patients, 128 (71.1) were female and 52 (28.9) were male.[@b21-ndt-12-2573] In the study conducted by Eren et al, of 104 patients, 57 (54.8) were female.[@b22-ndt-12-2573] It was found that the majority of diabetes patients (63.4%) lived in province center. In many regions, diabetes was more prevalent in the urban than in rural populations. Social collapse, unemployment, and poverty may coexist with diabetogenic lifestyle factors such as reduced physical activity, Western diet, and obesity.[@b23-ndt-12-2573] It is observed that the majority of the participants (77.1%) were married; in a study conducted by Kara et al, 82.5% were married and 15% were widow(er)s.[@b24-ndt-12-2573]

In our study, it was found that almost half of the patients (43.5%) were illiterate. In a study conducted by Gokdogan et al, regarding educational status of the patients, they reported that 51.4% of the 70 patients were literate or primary school graduates.[@b25-ndt-12-2573] While it was seen that 67.1% of the participants had an income below TL 2,000, they reported in a study that 47% of the diabetic patients had middle income. Thirty-five percent of the patients participating in the study had green card, whereas 3.8% were found not to have social security.[@b26-ndt-12-2573] Gokdogan et al, in a study, reported that 68.6% had social security depending on the pension fund.[@b25-ndt-12-2573] They also reported that 58.8% of the patients do not smoke. In a study conducted by Eren et al, 72.8% of the patients do not smoke.[@b22-ndt-12-2573]

Type 1 DM was found to be higher among female than male patients and type 2 DM was found to be higher among male than female patients, and this difference was statistically significant (*P*\<0.05). More than half of the patients (male: 55.1% and female: 59.7%) had cardiovascular diseases along with diabetes (male: 60.5% and female: 70.3%). Essential hypertension, which is frequent in the overall population, may also coexist with diabetes.[@b27-ndt-12-2573] The results obtained in our study was found to be consistent with those reported in the literature. It was found that 65.2% of males and 72.6% of females use drugs other than insulin. No statistically significant difference was found except for diabetes type distribution by sex (*P*\>0.05).

According to the results of BAS, applied to the patients to examine their psychological states, 94.2% of male and 96.8% of female patients were in the severe anxiety group. Allison et al found common anxiety disorder in 14% of the diabetes patients.[@b28-ndt-12-2573]

When the distribution of BAS scores among the patients was examined, it was found that males took 44.7±13.2 points and females took 47.0±13.0 points as mean value, but no statistically significant difference was found between BAS scores by sex (*P*\>0.05). There are also studies reporting that anxiety is more prevalent in women compared to men.[@b29-ndt-12-2573],[@b30-ndt-12-2573]

When mean and standard deviation values of BAS scores of the patients in terms of various characteristics were compared, a significant difference was found in mean and standard deviation values between the diabetes types in both male and female patients (*P*\<0.05). Among both male and female patients, BAS scores of the type 2 DM patients were higher than those of the type 1 DM patients. In this study, it was found that there was no significant difference between anxiety levels in patients with type 1 and type 2 DM.[@b31-ndt-12-2573] There are also studies where anxiety score was found to be high in type 2 DM patients.[@b32-ndt-12-2573]

Unlike female patients, the difference between the duration of disease and BAS score was seen to be statistically significant (*P*\<0.05). Accordingly, BAS scores of the male individuals who have been diabetic for 3--6 years was significantly higher than the scores of those who have been diabetic for less than 3 years. The findings of Alpar and Tosun showed that the effects of diabetes increases as the length of time affected by the disease increases, and that the level of anxiety also decreases with time.[@b33-ndt-12-2573] According to the results attained from the meta-analysis of 42 studies conducted by Anderson et al, it was found that in a 10-year course of diabetes, although the prevalence of psychiatric disorders such as anxiety disorder increased, the psychological condition of most of the children and adult diabetics was good.[@b34-ndt-12-2573]

In female patients, unlike male patients, a significant difference was found between mean and standard deviation values of BAS scores with respect to the place of living, marital status, and educational status (*P*\<0.05). Some studies reported that anxiety tendencies in the singles were higher than in the married.[@b35-ndt-12-2573]

Conclusion and recommendations
==============================

In conclusion, diabetes is a chronic disease that persists lifelong, affects many aspects of an individual's life, and might lead to complications in the patient unless treated well. After being diagnosed, it becomes difficult for the patient to accept that he/she has a chronic disease that will affect his/her life and that he/she has to organize and change his/her life accordingly. Although the patient is required to make changes in his/her life for adaptation to the disease, difficulty of adaptation and organic effect of the disease increase the incidence of anxiety in the patients; at the same time, anxiety disorder is important in terms of increasing disease-dependent devastation and mortality as well as making the adaptation of the patient more difficult. From this aspect, early intervention and support to the patient will be beneficial in terms of adaptation of the patient and prevention of the complications, and effect on life will be minimized.
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###### 

Characteristics of the patients regarding their socioeconomic statuses

  Variables                                                Male        Female   Total                          
  -------------------------------------------------------- ----------- -------- ----------- ------ ----------- -------
  Sex                                                      69          52.7     62          47.3   131         100.0
  Age (years) (*x* ± SD)                                   57.1±14.7            49.3±15.7          53.4±15.6   
  Place of living                                                                                              
   Province center                                         44          63.8     39          62.9   83          63.4
   Country                                                 10          14.5     10          16.1   20          15.3
   Village                                                 14          20.3     12          19.4   26          19.8
   Other                                                   1           1.4      1           1.6    2           1.5
  Diabetes type                                                                                                
   Type 1 DM                                               18          29.0     10          14.5   28          21.4
   Type 2 DM                                               44          71.0     59          85.5   103         78.6
  Marital status                                                                                               
   Married                                                 56          81.2     45          72.6   101         77.1
   Single                                                  4           5.8      7           11.3   11          8.4
   Widow                                                   9           13.0     10          16.1   19          14.5
  Educational status                                                                                           
   Illiterate                                              22          31.9     35          56.5   57          43.5
   Literate                                                8           11.6     4           6.5    12          9.2
   Primary school graduate                                 15          21.7     14          22.5   29          22.1
   Secondary school graduate                               4           5.8      3           4.8    7           5.3
   High school graduate                                    8           11.6     2           3.2    10          7.6
   University graduate                                     12          17.4     4           6.5    16          12.2
  Economic status                                                                                              
   TL 0 to 1,000                                           23          38.9     28          45.1   51          38.9
   TL 1,001 to 2,000                                       50          38.2     21          33.9   50          38.2
   TL 2,001 and higher                                     30          22.9     13          21.0   30          22.9
  Social security status                                                                                       
   SGK (Social Security Organization)                      11          15.9     21          33.9   32          24.4
   Pension fund                                            22          31.9     7           11.3   29          22.1
   Bag-Kur (Pension fund for artisans and self-employed)   11          15.9     8           12.5   19          14.5
   Green card                                              24          34.9     22          35.5   46          35.1
   No social security                                      1           1.4      3           4.8    5           3.8
  Smoking                                                                                                      
   Yes                                                     35          50.7     19          30.6   54          41.2
   No                                                      34          49.3     43          69.4   77          58.8
  People lived with                                                                                            
   Spouse                                                  50          72.5     34          54.8   84          64.1
   Alone                                                   2           2.9      2           3.2    4           3.1
   One of children                                         7           10.2     10          16.1   17          13.0
   Relatives                                               1           1.4      1           1.6    2           1.5
   Parents                                                 9           13.0     15          24.3   24          18.3

**Note:** Chi-square test was used.

**Abbreviations:** DM, diabetes mellitus; SD, standard deviation; TL, Turkish Lira.

###### 

Information regarding diseases of the patients by sex

  Variables                                 Male   Female          
  ----------------------------------------- ------ -------- ------ ------
  Disease duration                                                 
   0--36 months                             27     39.1     25     40.3
   37--72 months                            19     27.5     20     32.3
   73 months and more                       23     33.4     17     27.4
  Frequency of check for diabetes disease                          
   Once a week                              4      5.8      4      6.5
   Once a month                             29     42.0     18     29.0
   Once a year                              5      7.2      1      1.6
   When I feel unwell                       31     45.0     39     62.9
  Having accompanying disease                                      
   Yes                                      38     55.1     37     59.7
   No                                       31     44.9     25     40.3
  Other diseases accompanying diabetes      n=38            n=37   
   Thyroid diseases                         4      10.5     5      13.5
   Cardiovascular diseases                  23     60.5     26     70.3
   GIS diseases                             11     29.0     6      16.2
  Using drugs other than insulin                                   
   Yes                                      45     65.2     45     72.6
   No                                       24     34.8     17     27.4

**Note:** Chi-square test was used.

**Abbreviation:** GIS, Gastrointestinal System.

###### 

Mean and standard deviation values of BAS scores of the patients by various characteristics

  Variables                                                Male       Female              
  -------------------------------------------------------- ---------- -------- ---------- ------
  Sex                                                      44.7       13.2     47.0       12.7
  Diabetes type                                            0.01\*              0.02\*     
   Type 1 DM                                               **35.5**   7.3      **40.9**   14.8
   Type 2 DM                                               **46.3**   13.4     **49.6**   11.0
  Place of living                                                              0.03\*     
   Province center                                         44.5       12.9     46.9       13.0
   Country                                                 42.3       16.4     **38.7**   13.3
   Village                                                 46.5       12.4     **53.3**   6.8
   Other                                                   56.0       --       61.0       --
  Marital status                                                               0.01\*     
   Married                                                 44.3       13.9     48.4       13.0
   Single                                                  38.5       3.8      34.0       8.8
   Widow                                                   50.4       9.5      50.1       8.3
  Educational status                                                           0.02\*     
   Illiterate                                              49.1       12.8     **52.3**   10.9
   Literate                                                43.0       9.5      **33.3**   9.0
   Primary school graduate                                 43.8       16.0     44.6       13.4
   Secondary school graduate                               36.5       17.8     35.3       8.6
   High school graduate                                    42.4       11.7     36.5       4.9
   University graduate                                     43.4       11.6     37.3       8.9
  Economic status                                                                         
   TL 0 to 1,000                                           41.1       13.7     44.0       13.9
   TL 1,001 to 2,000                                       49.1       12.4     48.9       12.4
   TL 2,001 and higher                                     42.2       12.3     50.8       9.5
  Social security status                                                                  
   SGK (Social Security Organization)                      45.4       13.1     50.1       11.1
   Pension fund                                            43.8       12.0     44.0       14.4
   Bag-Kur (Pension fund for artisans and self-employed)   44.7       16.1     47.1       13.7
   Green card                                              44.8       13.7     45.8       13.6
   No social security                                      56.0       --       43.0       14.0
  Smoking                                                                                 
   Yes                                                     44.2       12.4     45.8       14.2
   No                                                      45.3       14.2     47.6       12.2
  People lived with                                                                       
   Spouse                                                  43.0       13.9     45.8       12.9
   Alone                                                   41.5       7.8      48.5       7.8
   One of the children                                     50.1       10.7     50.2       9.8
   Relatives                                               36.0       --       28.0       --
   Parents                                                 52.0       9.3      48.8       14.4
  Disease duration                                         0.004\*                        
   0--36 months                                            **38.8**   14.0     43.4       12.6
   37--72 months                                           **51.1**   10.0     51.9       12.4
   73 months and more                                      46.5       11.9     46.8       12.1
  Using drugs other than insulin                           0.001\*             0.001\*    
   Yes                                                     **50.8**   11.2     **51.4**   11.0
   No                                                      **33.3**   8.0      **35.4**   9.4

**Notes:** One-way ANOVA was used. Bold values represent statistically significant values (\**P*\<0.05).

**Abbreviations:** BAS, Beck Anxiety Scale; DM, diabetes mellitus; ANOVA, analysis of variance; SD, standard deviation; TL, Turkish Lira.
